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• Surveillance 2002-Mosquitoes, Sentinel               
Chickens, Avians, Mammals

• Surveillance 2003-Plans for the Coming 
Mosquito Season

• Highlights from West Nile Virus National 
Meeting and Diagnostic Training



Arbovirus testing by Polymerase Chain 
Reaction

• mosquitoes trapped-MADs
• mosquitoes speciated/pooled-MADs
• pools to UDOH lab-driven or UPS 
• OR Avian or mammalian tissue to UDOH via 

USU Vet Diagnostic Labs
• RNA extracted
• Viral RNA amplified and detected
• WNV, SLE, WEE tested 
• positives to CDC-Fort Collins



Mosquito Pools 2002

• 17 Trapping events June 3 to October 22, 2002
• 821 total mosquito pools tested
• 15 MADs
• WNV interfering substance Box Elder June 10
• WEE positive Washington County September 9
• WNV, WEE, SLE negative for 820 pools



Mosquito Species submitted 2002
Species Totals Percent
Ochlerotatus dorsalis 9118 53.7
Culex tarsalis 6517 38.4
Culex pipiens 80 0.5
Ochlerotatus nigromaculis 17 0.1
Culiseta inornata 90 0.5
Culex erythrothorax 1150 6.8
Totals 16972 100

Species Totals Percent
Culex tarsalis 12436 73.2
Ochlerotatus dorsalis 2934 17.2
Culex pipiens 348 2
Culex erythrothorax 1120 6.6
Culiseta inornata 29 0.2
Ochlerotatus nigromaculis 29 0.2
Aedes vexans 102 0.6
Totals 16998 100

Species Totals Percent
Aedes vexans 202 46.9
Ochlerotatus dorsalis 108 25
Culex tarsalis 121 28.1
Totals 431 100

Box Elder County

Davis County

Emery County

Species Totals Percent
Culex tarsalis 402 +/- 23 70.6
Ochlerotatus dorsalis 17 3
Ochlerotatus nigromaculis 150 26.4
Totals 569 100

Species Totals Percent
Aedes vexans 103 1.4
Culex pipiens 1752 24.5
Culex tarsalis 4236 59.4
Ochlerotatus dorsalis 983 13.8
Culiseta inornata 62 0.9
Totals 7136 100

Species Totals Percent
Aedes vexans 3897 48.6
Anopheles freeborni 11 0.1
Ochlerotatus melanimon 216 2.7
Culex tarsalis 1878 23.4
Culex pipiens 1886 23.5
Ochlerotatus dorsalis 79 1
Ochlerotatus nigromaculis 13 0.1
Culex erythrothorax 48 0.6
Totals 8028 100

Magna MAD

Utah County

Logan City MAD



Species submitted 2002
Species Totals Percent
Ochlerotatus dorsalis 296 11.6
Anopheles freeborni 208 8.1
Culex erythrothorax 948 37.1
Anopheles franciscanus 135 5.3
Culex tarsalis 601 23.5
Culex quinquefasciatus 12 0.5
Anopheles earlei 32 1.3
Ochlerotatus nigromaculis 173 6.8
Aedes vexans 17 0.7
ochlerotatus varipalpus 117 4.6
Culex pipiens 12 0.5
Totals 2551 100

Species Totals Percent
Culex erythrothorax 2884 90.8
Culex tarsalis 273 8.6
Culex tarsalis + Aedes vexans 19 0.6
Totals 3176 100

Species Totals Percent
Culex tarsalis 7742 70
Ochlerotatus dorsalis 1949 17.6
Culex erythrothorax 857 7.7
Aedes vexans 240 2.2
Culex pipiens 265 2.4
Anopheles freeborni 10 0.1
Totals 11063 100

Moab

Washington County

Salt Lake City

Species Totals Percent
Ochlerotatus dorsalis 42 47.2
Ochlerotatus nigromaculis 35 39.3
Anopheles freeborni 12 13.5
Totals 89 100

Species Totals Percent
Culex tarsalis 83 67.5
Culex pipiens 40 32.5
Totals 123 100

Species Totals Percent
Culex tarsalis 204 82.6
Ochlerotatus dorsalis 27 10.9
Culex erythrothorax 16 6.5
Totals 247 100

Tooele Valley

Sevier County

South Salt Lake County



Species submitted 2002

Species Totals Percent
Culex tarsalis 392 98.2
Ochlerotatus dorsalis 7 1.8
Totals 399 100

Species Totals Percent
Ochlerotatus dorsalis 462 21.3
Anopheles freeborni 229 10.5
Culiseta inornata 13 0.6
Culex tarsalis 683 31.4
Ochlerotatus nigromaculis 153 7
Culex erythrothorax 636 29.2
Totals 2176 100

Species Totals Percent
Aedes vexans 226 10.8
Anopheles freeborni 130 6.2
Culex tarsalis 774 37
Culiseta inornata 64 3.1
Ochlerotatus dorsalis 854 40.8
Ochlerotatus melanimon 43 2.1
Totals 2091 100

Weber County

West Millard County

Uintah County



% Mosquitoes Tested 2002
• Culex pipiens 100% 
• Culex tarsalis 57% 
• C. erythrothorax 53%
• Culiseta inornata 41%
• Ochlerotatus nigromaculis 38%
• Anopheles freeborni 35%
• O. dorsalis 13%
• Aedes vexans 8%



Avian and other Species tested
2002

• 2 horse for WNV, WEE
• 1 bat for WNV, WEE, SLE
• 1 deer for WNV, WEE, SLE
• Avians 30 for WNV

– 6 magpies      5 crows      3 Cooper’s hawks
– 2 doves      2 pigeons  3 starlings  2 long-eared owls
– 1 swallow    1 scrub jay  1 junco   1 green pheasant
– 1 peregrine 1 kestrel  1 red-tailed hawk 



Sentinel Chicken Data 2002

22 total flocks 10 chickens @
16 Counties

7 bleeds June 17-September 9
2770 tests for WEE and SLE

IgG ELISA for seroconversion after 
viral exposure



Arbonet data 2002

• Successful upload of data 17 weeks
• Sentinel chicken data uploaded 7 bleeds
• westnilemaps.usgs.gov
• www.cdc.gov/ncidod/dvbid/westnile
• GPS data input for traps and flocks





West Nile Virus tests
Sentinel Chickens

• September 9 bleed tested
• 178 tested- negative for WNV

– 10 pending testing at CDC
– 19 missing
– 6 hemolyzed
– 6 autoagglutinated
– 1 not enough blood



Arbovirus Surveillance 2003
• IgM ELISA for WNV for humans

– serum and CSF
• More Mosquitoes-start May
• More trapping/more testing
• Culex pipiens and Culex tarsalis
• 10 gravid traps to MADs
• GPS



Arbovirus Surveillance 2003

• IgM ELISA for sentinel chicken serum
(new test)

• Weekly bleeds-start June
• More flocks
• Better placement
• GPS



Arbovirus Surveillance 2003

• More avians tested
• Corvids and raptors/ other???
• Swabs for PCR 
• Website reporting/weekly updates/Listserv
• Personnel for testing
• Additional funds in grant request to CDC



Highlights WNV National Meeting and 
Diagnostic Training

• WNV National Meeting-New Orleans 
Feb 8-11, 2003

info on CDC West Nile Virus website soon
Important Mosquito vectors 

Culex pipiens-urban Culex
Bridge species and Aggressive biters??
Which species can transmit WNV????



WNV National Meeting Highlights

Sentinel chickens-
variable/ flock placement /species of 
mosquito

• Arbonet improvements
• Commercial tests/reagents available soon
• Few changes in Virus sequence 

but large changes in disease
birds and horses, human disease



WNV National Meeting Highlights

Birds-high viremia
Swabs-N95 masks, 2X gloves, 2X bag for disposal
Vectest in Field-Safety ????
Biology/Ecology?? Reservoir animals???
Control Measures-spray? What? Standing water?
West Nile-No denial
Packing Heat and Wearing DEET



WNV Diagnostic Training
CDC Feb 23-27, 2002

• Lab tests
– PCR
– ELISA

• Safety Issues
• Swabs for Birds
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• Gary Hatch, Sammie Dickson
Mosquito Abatement Districts

• Dr. Jenifer Lloyd and Michelle Korth
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Tom Sharpton
• USU Vet Diagnostic Lab
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